Physiological changes due to blood oxygen level dependent (BOLD) signals from the brain can be probed by functional MRI (fMRI). Especially, several resting state fMRI (rs-fMRI) studies have evidenced the alterations in the default mode network (DMN), which is a fundamental network among the resting state networks (RSNs) with respect to progressing diminished brain function due to various disease conditions such as Alzheimer's disease (AD). Recently, there are several techniques developed to analyze the rs-fMRI data such as voxel based morphometry (VBM), i.e., seed based analysis, independent component analysis (ICA), clustering algorithm, graph method, neural networks, pattern classification method and statistical parametric mapping. Though these techniques are promising, its application on routine clinical practice is not yet developed. However, it may play a vital role in future for diagnostic and prognosticating various dementia conditions. In this review, fundamentals of rs-fMRI, different data analysis techniques such as seed-based, independent component analysis and graph theory analysis, regional homogeneity analysis and amplitudes of low-frequency fluctuations of the rs-fMRI BOLD signal are discussed.
Introduction
Recent developments in brain imaging have significantly enhanced our ability to detect pathophysiological changes in the brain network [1] .
For understanding the structural and functional characteristics of the brain, different imaging techniques are used in clinical settings such as skull radiography, midline ultrasonography, isotope scan such as positron emission tomography (PET), angiography, computed tomography, structural and functional magnetic resonance imaging etc. [1, 2] . Although no one imaging modality serves all the purpose, as each has unique advantages and limitations. However, among these modalities, resting state fMRI (rs-fMRI) has been widely studied and reported to be a promising tool for assessing brain functional connectivity and its neurodegenerative conditions [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Several automated statistical approaches have been adopted to classify subjects based on these rs-fMRI signals [16, 17] . Rs-fMRI exploits the spontaneous low frequency fluctuations, which are generally lesser than 0.1 Hertz in the BOLD signals. There are two large contrasting systems in the brain; one is the default mode network (DMN) -a set of brain regions showing increased activity at rest, which is the most fundamental resting state network [18] . These DMN regions are consistently active when the participants at rest (the healthy volunteers are asked to quietly lie down in the MRI in supine position with their eyes being closed and are in awaken condition) [19] . The other is the task based network such as visual, auditory, somatosensory or attention, language networks, attention modulation and cognitive control networks, dorsal and ventral attention networks [20] [21] [22] [23] . Dementia is a brain disease that causes diminish in ability to think and remember which gradually affect an individual's daily functioning. There are many different causes leading to dementia [24, 25] ; among them, the major contributing disorder is Alzheimer's disease (AD) [26] . It is the most common form, leading to memory loss at an early stage of the disease and then developing into common decline in numerous cognitive spheres. It is a progressive neurodegenerative disorder and is found to be around 60% to 70% of cases worldwide [27, 28] . In AD, methods were the cause for this expansion of brain imaging. In this review, the basic principles of rs-fMRI, most common data processing techniques viz., seed based functional connectivity; regional homogeneity (ReHo); amplitude of low frequency fluctuation (ALFF); principal component analysis (PCA); independent component analysis (ICA) and graph theory functional connectivity measures, the strengths and limitations of these techniques are discussed, furthermore, the utility of rs-fMRI for probing AD is also deliberated.
Basics of Resting State-fMRI Technique
The low frequency fluctuations (<0. [46, 47] which are less popular.
Since the first report about rs-fMRI, in which the left and right hemispheric regions of the primary motor network showed a high correlation with the BOLD signal [37], it has attracted several researchers to evaluate the spontaneous activity of the brain using this technique [48] . Rs-fMRI has been potentially applied in studying the alterations in RSNs in both healthy volunteers and in patients with a number of clinical conditions [49, 50] . However, the application of rs-fMRI in the routine clinical setting needs the capabilities to interpret the results and to arrive at conclusions for utilizing this potential tool to its optimum level. Here, in this review, the basic methodologies, utility of the three widely used technical approaches (namely seed based, independent component and graph theory analysis) for assessing rs-fMRI, particularly applied in the evaluation of Alzheimer's disease (AD) are discussed.
Data Processing Techniques in rs-fMRI
Varieties of methods have been used to assess the alterations in the rs-fMRI BOLD signals in the human brain. These computational methods are classified into two broad-spectrum: model-driven (seed-based) method and data-driven method (1. Independent Component Analysis (ICA), which comes under the data [51] . The main intent of these techniques is to assess the functional network of the brain into qualitatively and quantitatively or both, the strength and orientation of the information flow within the brain functional connectivity network.
Impulsive variations of the BOLD signal from a seed region/ROI are correlated with BOLD signal fluctuations from all other voxels in the task-free brain to create a resting state connectivity map. This seedbased method is a suitable method for testing a priori hypotheses. Another method known as hierarchical clustering has been used to enhance seed-based analyses method by means of a correlation matrix (CM) built from the multiple seeds to resolve which regions are most closely connected [52] . One more method to seedbased analyses is the use of data-driven techniques in which, the simultaneous activation across all voxels in the brain is considered for analysis. The mathematical model with nodes (ROIs) and edges of network connectivity is called the graph theory, which measures both global (whole-brain region) and local (within the region) connectivity between brain regions ( Figure 1 ) [53] . Alzheimer's disease is the main cause of dementia, leading to memory loss in the earlier stage of the disease followed by an extensive decline in cognitive functions.
Pathologically, AD progression results in neuronal cell loss and formation of neurofibrillary tangles and senile plaques [54] . Since AD is a major contributing factor for dementia, diagnosing this disease at an early stage is prerequisite. Rs-fMRI is a flexible method for clinicians to find out the neuropathology of patients suffering from various cognitive disorders. In the near future, rs-fMRI can be a method of choice to offer useful diagnostic information for the early stages of this disorder.
However, this technique requires highly skilled personnel for MR image acquisition, image pre and post-processing methods and also require a unique method of image analysis to get optimal results.
Methods

Purposes Strengths Limitations
Seed-based FC analysis
Estimating correlations between the predefined voxel and the rest of the brain voxels [57] . PCC is at risk to get segregated from the rest of the brain in AD [58] . Zhang 
Regional Homogeneity (ReHo) Data
Processing
This method evaluates the brain activity by synchronization between the time series of the cluster of voxels of interest and its nearest neighbours [69] . No priori ROI selection is required for assessing the regional activity of the brain. ReHo method is based on Kendall's coefficient of concordance technique [69] .
Under specific condition the regions of the functional brain were homogenous at the given moment.
Considering other model-driven methods, ReHo analysis seems to less sensitive hemodynamic response under active conditions. However, this method is capable of detecting unexpected hemodynamic response [69] . 
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Independent Component Analysis (ICA) Data
Processing ICA method is another widely used approach which is a mathematic technique that gets the most out of statistical choice among its components [70] . 
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global connectivity (within DMN) in the hippocampus in AD [76] . Default mode networks showed increased functional connectivity in AD [77] . Functional connectivity in the DMNs was disrupted more in the early onset of AD compared to late onset patients [3] .
Another study has confirmed the abnormal reduction of functional connectivity in PCC and right hemisphere in 
Graph Theory Data Processing
Graph method uses the ball and stick model to connect the RSNs as group of 'nodes' (ROIs) with 'edges'
(correlation between ROIs). This method is unique and can be an alternative method of seed-based analysis and ICA [81] [82] [83] . In this method, the region of interest corresponds to nodes and the correlation between the ROIs corresponds to the connectivity of the edges.
Quantification of these connectivity parameters can be done using this graph theory [82] . 
Discussions
This review provides an overview of three widely used ways of rs-fMRI analysing techniques applied particularly to assess Alzheimer's disease. Other significant rs-fMRI methods applied to AD/non AD cohorts includes hierarchical clustering, regional homogeneity (ReHo) [69] , the amplitude of low frequency fluctuation (ALFF) [86] Granger Causality Analysis (GCA) [87] . Rs-fMRI has a number of advantages when compared to other functional imaging methods. Mainly it does not demand the study participants to undergo any activity, thus it helps in imaging uncooperative or inattentive patients demanding only their immobility while acquiring images. There may be circumstances to perform rs-fMRI by sedating the participants to achieve an adequate level of immobility [88] [89] [90] [91] . Since no task is demanded, rs-fMRI is free from differences in the level extensive data and more powerful computational methods; design of studies with large population is the potential ways to analyse functional neuroimaging.
Conclusion
Rs-fMRI technique is non-invasive and needs only resting state to assess the patients, its application in future will be certain to identify patients with earlier 
